We have been able to account for the thermal conductivity near a magnetic transition entirely in terms of scattering of phonons by critical fluctuation. These results have been obtained by employing a technique which involves the measurement of thermal conductivities both in zero field, and in a magnetic field large enough to superimpose a ferromagnetic order on the spin system. This separates the effect of the critical fluctuations from the scattering of nonmagnetic origin. By observing the field dependence of the conductivity it is also possible to measure the contribution of the spin system to the heat flow, and the non-critical scattering of phonons by the spin system [1] .
To the best of our knowledge these results are the only measurements available for insulating ferromagnets. Furthermore, the coupling constants for these systems are too weak for the effects to be observable in a conventional ultrasonic attenuation experiment. What do we learn from these measurements ? Well at the outset we find [1] that the spin system does not conduct a measurable amount of heat. This may be surprising to some in view of the large specific heat of the spin system relative to the phonon system for these crystals. However near T a the rate at which energy can diffuse through the spin system is so low that this mode of transport is rendered ineffective. In fact this is what is meant by critical slowing down. Our results confirm theoretical estimates which suggest that this contribution is negligible [3, 4] .
Since we can neglect transport by the spins we can confine our attention to the phonons. The factor which determines the conductivity will be the rate at which phonons are scattered. We can evaluate the effect of uninteresting sources of scattering due to the boundaries and defects from the high field results. These can be accounted for by a boundary resistance which is close to the Casimir length plus a small defect term.
We now turn to the magnetic scattering which, within the accuracy of our measurements, is all due to critical fluctuations. We will only consider T > T e , three salts E, -lo-', which is too large for it to be a rounding of the critical transition due to the presence of impurities. The most obvious other possibility is that a transition from the hydrodynamic region to the critical region is occurring, as suggested by Dixon and Walton [I] . This could be due to the critical frequency for spin fluctuations becoming lower than a typical phonon frequency (--10" Hz). It is unlikely to be due to the spin-spin correlation length becoming of the order of a typical phonon wavelength (--1 000 A), as suggested by Dixon and Walton, as the correlation length would appear to be at least an order of magnitude larger than would be expected. Following Laramore and Kadanoff [4] we can estimate a lower limit for the critical frequency very roughly as follows :
For theseysalts T, -1 OK so that [s:],=~ w lo1* Hz, using S: cc E +~~~ we conclude that this condition is violated. In fact if relation (2) is even approximately correct, then this condition must always be violated above T, in a thermal conductivity experiment since the important phonon frequencies lie between kT/2 and 6 kT.
Kawasaki [5] has derived an expression for the ultrasonic attenuation which is valid for frequencies higher than the critical frequency provided q t 4 1, where 5 is the correlation length for critical fluctuations of the order parameter. The following expression approaches Kawasaki's relation asymptotically as Using this expression we can obtain good agreement between theory and experiment.
The spin-phonon coupling constant we deduce from our measurements is also close to the value obtained from thermal expansion measurements [6] for It is interesting that the coupling constant for the antiferromagnet should be of the same order of magnitude, but the scattering is much less. It appears that this is probably due to the coupling being strictly we have observed phonon scattering in the critical nearest neighbour, which results in zero attenuation, region. Although the analysis of the results of thermal as Luthi and Pollina point out [7] .
conductivity data is rendered uncertain by the necessity In conclusion we wish to observe that we have of integrating over a range of phonon frequencies, been able to obtain data using thermal conductivity, our results provide some experimental justification for which is unavailable by other means. In particular Kawasaki's expression.
